Three new abietane-type diterpenoids: ent-abieta-8,11,13-trien-16-ol (1), ent-abieta-8,11,13-trien-11,16-diol (2) and 11,12-dihydroxy-7-oxo-ent-abieta-8,11,13-trien-16-oic acid methyl ester (3), in addition to three known triterpenoids: euphol (4), 24,25-epoxycycloartanol (5) and β-sitosterol O-β-D-glucoside (6) were isolated from the chloroform extract of the roots of Euphorbia guyoniana. Structures of the isolated compounds were established on the basis of spectroscopic analyses, including 1D and 2D homo and heteronuclear NMR experiments and ESIMS, and comparison with literature data.
The genus Euphorbia (Euphorbiaceae) contains about 1600 species distributed throughout the world [1, 2] . Various species have been used in traditional medicine to treat skin, ophthalmological conditions, migraines, intestinal parasites, warts and snakebites [3, 4] . Some Euphorbia species were known to possess antitumor activity and have been recommended for use as anticancer remedies [5, 6] . Their antitumor activity was mainly attributed to the presence of abietane diterpene derivatives, tigliane and jatrophane-type diterpenes [7] [8] [9] . E. guyoniana Boiss. and Reut. is an endemic Saharan plant of Algeria growing in sandy and desert habitat [1] . In Algeria, this species is used in folk medicine as a wart remover and against venomous bites of scorpion [3] . Several flavonoids [10] , ent-abietane derivatives and triterpenoids [11, 12] , one phorbol ester and four jatrophanes [12] [13] [14] have been isolated previously from this species. In a continuation of our investigations of this medicinal plant [11, 12] to discover bioactive diterpenoids, we have isolated three new ent-abietatrienes named ent-abieta- 8,11,13-trien-16-ol (1), ent-abieta- 8,11,13-trien-11,16-diol (2) and 11,12-dihydroxy-7oxo-ent-abieta-8,11,13-trien-16-oic acid methyl ester (3), along with three known triterpenoids (4) (5) (6) , from the chloroform extract of the roots of E. guyoniana. Structures of the isolated compounds were established mainly by 1D ( 1 H and J modulated 13 C) and 2D NMR (COSY, HSQC, HMBC and NOESY) and HRESIMS, measurement of optical rotation, and comparison with literature data.
The chloroform root extract of E. guyoniana, by silica gel chromatography, yielded three new compounds 1, 2 and 3 ( Figure  1 ), in addition to three known triterpenoids identified by comparison with literature data as euphol (4), 24,25epoxycycloartanol (5) [15] , and β-sitosterol-O-β-D-glucoside (6) [16] . The UV spectrum exhibited an absorption band at 278 nm, suggesting the presence of an aromatic system. The IR spectrum displayed absorption bands at 3442 cm -1 (hydroxy group) and 1645, 1580 and 1457 cm -1 (aromatic system). The J modulated 13 C NMR spectrum ( HMBC NOESY rotation [20] [21] [22] [23] [24] . Compound 1 showed a negative optical rotation ([α] D -42, c 0.43, CH 2 Cl 2 ), like all previously reported abietane and atisane-type diterpenes from the same plant species, belonging to the ent series with H-5β [11, 12] . The trans-fused ring can be deduced from the NOE data shown in Figure 2 . So, the relative stereochemistry at carbons C-5 and C-10 was R, R. The NOE correlations observed between H-5β/Me-18, H-5β/H-3β, and H-5β/H-6β indicated the β-orientation of all these protons. The NOE interactions of Me-20/Me-19, Me-20/H-1α, Me-19/H-6α, and H-6α/H-7α dictated that all these protons were α-oriented ( Figure 2 ). These spectral data allowed the unambiguous proposal of the structure of compound 1 as ent-abieta-8,11,13-trien-16-ol, named guyonianol A. This compound is the enantiomer of the known abieta-8,11,13-trien-16-ol, which had been obtained previously by a synthetic procedure [25] . The 1 H NMR spectrum of 2 was very similar to that of compound 1, except for the lack of the ABX system, and the appearance of the following signals; two doublets at δ 6.33 and 6.51 ppm due to two aromatic protons at H-12 and H-14 respectively, with the same coupling constant {J=1.4 Hz (meta coupling)}. These two protons correlated in the HSQC spectrum with their carbons at δ C 113.2 (C-12) and 120.8 (C-14) . This indicated that carbon C-11 was therefore substituted by a hydroxy group, as deduced from its ESIMS [18, 26] . The chemical shifts at δ H 3.11 of proton H-1α and δ C 154.5 (C-11), respectively, were unshielded by + 0.84 and + 29.8 ppm in comparison with those of compound 1, confirming substitution at C-11 of 2 [17, 18, 26] . Compound 2 exhibited a negative optical rotation ([α] D -39 (c 0.26, CH 2 Cl 2 ), as did 1, and the same relative stereochemistry at carbons C-5 (R) and C-10 (R) was assumed [11, 12, [20] [21] [22] [23] [24] . Complete assignment of protons and carbons of 2 (Table 1) with COSY, HSQC, HMBC and NOESY experiments, established that compound 2 was a C-11 hydroxy derivative of compound 1. Thus, the structure of 2 was proved to be ent-abieta -8,11,13-trien-11,16- [18, 27] . The 13 C NMR spectrum of 3 (Table 1) exhibited signals consisting of four methyls, four methylenes, three methines (among them one CH sp 2 ), one methoxy, seven quaternary carbon atoms (among them five C q sp 2 ) and two carbonyls. The 1 H NMR spectrum provided also two singlets at δ H 6.28 and 9.71 that showed no correlations in the HSQC spectrum and were attributed to two OH groups. These groups could only be located at positions 11 and 12 or 14. Substitution at C-11 was confirmed by the appearance of a doublet of triplets at 3.28 ppm (H-1α) [18, 26] . So, the singlet signal resonating at δ H 7.45 could be attributed either to the aromatic proton H-12 or H-14 of ring C. To the best of our knowledge this is the second report on the occurrence of ent-abietatriene-type diterpenes in Euphorbia plants.
The identified compounds, ent-abieta- 8,11,13-trien-16-ol (1), entabieta-8,11,13-trien-11,16-diol (2) and 11,12-dihydroxy-7-oxo-entabieta-8,11,13-trien-16-oic acid methyl ester (3), belong to the ent series as do all the abietane-type diterpenes isolated previously from Euphorbia species [11, 12, [28] [29] [30] [31] . The series of ent-abietatrienes described in the current study is very homogenous, since the compounds present only few differences. The structural variations are indeed limited only to substitution at positions C-7, C-11, C-12 and C-16. Due to the small amounts of compounds 1-3 isolated, the relative stereochemistry at carbon C-15 remained unclarified. 
